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*ll7l*}7l S^#<H1 ^ ^AS, (a) 5-15 #^%, (b) sRVsH^ 1~5 f 1 

^% iE^r ^ 0.0001-0.05 (c) 0.1-5 (d) #S5}ojt= 0 .0001- 

0.5 £ (e) i^Rr 2:^1-^, ^ ^ ^ ^H 1 *3 

£ 2 
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4i^>^] ^fl2: u o v ^ {Manufacturing method of semiconductor device} 

£ l£r 3^ M-olH^ol^. , <£-f-*l^, e^^o] ^eflJL ^#5^ ol^ 7 1# $H iE 
2fl^iBt £i^>Jl 3fl^# ^^*V ^ £^ ^ ^l^sr>Jl 
M-Hr\fi ^V^V^M^ (SEM) a>*1. 
£ 2^r £ <g*H 12] I£ 5 |7lA B ^g)^ A>-g-*}o} 

£ 3^ tiling 2^ iSefl^l^H aflTl-8- 2^#* A^ycx) £ 

£«^liH §bH *fl7i ^ a]^^- *V ^41- v+Ejaflfe. SEM a>^1. 

£ 4fe £ AjAlc^l is] iSefl^iH afl^-g- *>-§-3M # 

£4M ^r^<g Al^-i- M-Bl-tfl^ SEM a>^1. 

£ 5^ alJU^l is] 5L£5^|iB *fl^*fl A}-g-*}a} Aj-^-ofl^ = 

^pv^ j=l^ $ M-Efvfl^ SEM a>^1. 

^ ^ ^H, ^z}- (etching) *3 £ ofl^ (ashing) *3 ^ 7 )^ isefl^A 
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1020030022007 #^ <Qt\: 2003/10/14 

H *Hr# ^ *ll7i^- ^ ISefl^liB aiM-g- 2:#^-<Hl 

B 3JflBi^- ^71 ^"71 SflBloll O^}^ ^Olx] ^ 

*lzJ-*H ^Hl 71^- o.^.^ Bflfi^- *8#*Hf ejiaefl^ ^^s) 

S #51*11 A]^^] $X°\*\^= 5i^# ^^^>7l ^ ^-^ol ^ £# M?J 

(dry etching) ^^-S. ^l^^^l Jl, °1 -4^°fl*) ^ll^H °]^^) i 

— ^cHH I£e|^]iHt *)l7]<&Kr 3°1 ^b^^^Iji 54^ 

7>^Sf 5L*i# BV A>OloflAi O] s^^- 7 )#-JI# °1 -g-^H #3" ^# 

^r^W. ^ ^H7> -g-oi^>ji A>Htr sflfl# £-g- ^ 91°] 3e ^-ff- 

1- oj^-ji cflcf. H^M-, £# ^ ^1 S^ofl^ l-5}^n> #Z}- 7>^ofl 

#^r*l ^S}-5lJl, ^ (puffing) ^#ol ise^l^B. ^a> 7 > ^-^^-0.5.^] 

^ £# ^-T ^^-^1 ell^AE #5li3l7> AS. 33*£)<H ^ 

— ^ ^*cHl 5^«1«- Al-g-^HS ^7l^7l7> ol^cf. 



25-5 
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<9> ^2fl ^3H1 ^V-§-^^ e^tHsLfe- -^-7lo>nl^- 51-^-1- J!}- ^7} -g-^# £ 

<>1-M*|fe S^^tH S-^l -^7lc|-n] sMg-f- £.i^l ^#0} 

<10> ZLS^M-, tiVjE^l *fl2: ^^Hfe *3ej3. ^ o] sll: ti)^ ^ 7]^ 

110-140 °C2] JL^O-S, *]e|*Kr ^ 43 ?b S^SHM A>-g-^>o. S <$7] 

<H> HeW, A oM Sl^-tH ^A] ^Jl^^S]^ ^fla^l A>-g-£^ ^Z}- se^ ofl^ 

^^MH !"4^4 2}*H ^S]-^ ^ Sll^liB #5H# #£r*l 

sat}. 

<12> ^-31, ^-30.5. ofl^l ^.g. ^ aVi^] 3] o] 3] ^ 200 °C <>1#4 Jl^o.^. 7}°J ^5} 

^ ise^lis s^fe- ^sj-^o] ^fl^i o]^o] i-7>^*>7ii 44*1, ^1 

^ ^| ^fl #A>7}- ^tiV^9j 2:^#Stt ^7ls>7l7> <>| 

5. *flS*H ^^-ir# 7^ 5}a1 7] ^ ^o]ol s^. ^-^] iSeflAl^Hl- *\)7]f>}7} 4*fl ^ 
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1020030022007 <z}7.\: 2003/10/14 

iSefl^l^H ^ jL3f^ ^7ls>7l ^ 7>xj o}Ri ^^*ol 

*H 0 Jr353°-^, ZL # 5r>M-S. -g-tfSl ofl^l^- ^*>J1 2*> °fl^ 7fl ^ A )^ 2 #7fl ofl^^o] iL 
-H€ w> oicf (Fujimura, ^^Tfl-S-g-l-el ^3 oflal^ 1P-13, p. 574, 1989). o]e.] 

# *14ul $14. 

°H, *fl7i-g- /fl^^ S^l-^ oi-g.*]- ^33. 4-§-^- 

iSefl^l^e jg.^ ^-g- ^^#o] ^-cfl^o.^. ^ ^S|-^ ££e11x1ae ^e) 

^l-g-s]^ 256M DRAM^- nV^] <#a! ^o]^^ ^]ae #eH3 ^7^7> 1:^*1 

^Hfl^ ^fl^^>7l ^^H, ^- y fl ^ ^ ^ y 1o> ^ 3^ ^ 

^ ^ 714 4€ ^ ^*<HH SE^r <^ ^ 7^^ ^ «} 

*r ^171-g- ^l^^l *fl^Hr -=-30.3. *V4. 
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1020030022007 <£t\: 2003/10/14 

<16> ^7} ^t\7) I^H^r (a) (b) 2fAV5}.^ £^ j^, ( c ) 

2-L>, (d) °J-2-^- ^ ( e ) iS^l^H ^-g- 2:^ 

<17> O^f ^ o. ^tg^-t} 

<18> ^oflA^ Afl^afl 2:^#£r (a) 5-15 (b) 

jTj.AVst-^i i~5 ,2.^ 0.0001-0.05 (c) ^ 0.1-5 (d) #3.^- # 

Sej-ojc 0.0001-0.5 ^ (e) ^^^4. 

<19> ^-71 5-15 ^%S. S.^^ 3H ti >^^ ( 7-io 

<20> a 0 v 7] ^o-c^l &<>H, ^K^^tt 1-5 #*3=%3. ?H a>^-3]^ ( 2~ 4 ^ 

*}51, 5 ^afl^o] *1^, 7j-S^ A>5|-^o1 j^o. A>-g-^r>7fl 5) ^ 

^ 0.0001-0.05 ^o] HV^-zj^, 0.0002-0.001 it^l 

3M 33r ti>^-3]s}-4. -2-^ 0.0001 oinlolig ^l^^o] igo^jL, 0.05 ^ 

^^>ig 3*fl^ 0 l ^o^tf. ozfAl^^^ ^ Aj«2)0 5. x>-g-^ ^ 
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1020030022007 ^^ Qx}: 2003/10/14 

<2l> #7] ^l-oll oio|Ai , 0.1-5 SL^S)^ %o] , 0.5-2 

5 #^%» 3^*r# *-+\o) &*}^o] oicf. 

<22> 41-7I S^l-ofl , #2.^- l-SeM^fe 0.0001-0.5 f^%3. 7 A°] «>^-^l 

0.01-0.05 f^%3. i^-sq^ ^J°l cl^- «>^-3j§>T4. #2.^ S-S-eH^ ^^°) 

0.0001 *1#°1# BJHa ^^<HH £^ °fl# ^ -f-^l ^*fl ^ ^ 

^ ell^liH §5^» Q?A*} ^i^}7] 0.5 «l°r# 3# 

€ ^-i" ^ FOX (Flowable Oxide)^- QSr HSQ (Hydrogen Si lsesquioxane)^ ^iMH *H 

<23> ,g. l £5 )|7lAE ^.g. Afl^^l ^71 

<24> ^- ^^Mfe £*V, iMEfl^AE #ff-§-* ^TiSKrti} ^T$°] ^ 

<25> ojnfl a o V 7 ) t } 7 ]Q ^o. if-*Vcf: 

<26> ( a ) iaV£^ 7l^ofl ^€ tf-M iSefl^l^H sfi^ ^*}^r #31; 

<27> (b) ^-71 iSeflxl^S 4^ Aizl- p>^3.5. ol-g-^ ^zJ-^-g- ^z}-sKr #31; g 

<28> (c) #71 ^51 4^^fl ^*>^r IS^l^lif. 
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€ ^ 5UA^, SpfiM^i TiN/Al/Ti^ ^#5>oj ^jol w^^tf. atb #7l s^z^o] ^ 
<^^o] ^.f , HSQ (Hydrogen Si lsesquioxane)^ Hr^SKn, ^<3^ 

^^o] *§^S\o] ojcf. 

-g- 7>^>4. 

<31> tHS, A o V 7) (b) #7flsl ^Zjvg- ^A] <mz| ^-^ol^, ^ O]* ^ ( c ) ^711 MM 

<32> ^T-7l I£^]iB 3fl€£r iS5liZLEflSl ^ofl o] ^^al, o] nfl t^o. jg. ArF 

(193nm), KrF (248nm), F 2 (157nm), EUV (13nm), E-^ , X-^l °l£r^ *}-%-lk ^ 21°-^, 

^ 3 9? ^ «1M3. ^l^r. 

<33> S^, #7l l£5flx]AE ifl^o. ^^ov (hole) sflld iE^r ^ (Line) /^ 

(Space) 2flH S.^ 7V^*>cf. 
<34> t L i£ t v}+3_% ol-g-^- iSe^l^H ^ 

ofl^l^ (etchback) ^ £^ ^ *3 £^ CMP (Chemical Mechanical 

Polishing) ^-§- ^*8^: 4-5-, iMe|7liB ^-g- f^s) ^*fl 

<35> sc*V t ( c ) c^)*} M)^ *3£r e^-o] (Single Type) £^ *fl*l e]-^ (Batch Type) 
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s}^ t fl^, ^~60r (Chemical) , ef 10-60^ ^ 

< 36 > -g. g-igs] ne]]7]AE s.^ ^lTi-g- Afl^§>n JL^^^s, £^3333. 

^ £^ 33*-€ ^ % «>^^ efl^^B ^1^> i^ofl -g-ol^Tfl aflT^ 

<37> tb^, ^ ^l^^l ISefl^il §sH<^ aflTjfe- ^^1-7)1 ts}^, 256M 

HSQ# ^iHl o]eh (attack) Q<#o) ^r^x) S^cRr 7>^J1 Jflt].. 

<39> ^AHl i~5 g tiling 1-3: SSgfl^l^H >fl 7j.fi. >j^J 3^35-3 aflg: 

<4o> is} 7 ) K ion Hi-i-s. £^-*w ^ i~5 ^ uiju^i i~3^ 

imeflxl^E *\)7]j%- ^l^ev^cf . 

<41> [ S 1] 
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<42> 
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(1) ^1^. 

100A, 8000A £ 400A ^3. f^sM 8*1*1 *IM=I g.^ t ^-g-^o.s A}-g- 

5 1tt i^l^ti^ efl^liE [(^)-§-*i*fl*13l : DPR-il000]* ia^*} 

# llOT^H 90s,?} S^alloja (pre-bake) 313^1, <#7] e)l*]^H ^ $H ^ 

sfl^ 4i3t -f SA>^fj7 2.38 ^}B.^M 0 ^S.^}o)^a}o}^ 

(TMAH) ^>S-^o.S. 21°C°lH 602:^1 Iiefl^lil cf^-, iMHB 

Iliill^iH ifl^o] i20°C^l^i 1002: # ^wflola ^>^cf. ^"71 

Al^ofl Bfl^l^B sUfi-l- n}^33. ol-g-S}^ £^ ^z* (^^e^-oi= ^e^^a}, 

2.1^ : DPS+HH Cl 2 / BC1 3 7>^# *iz}- 7 }iS a}-§-*M EPD + 45^ b) e|- 
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<47> 



<48> 



am. 

(2) M*L£B ^ Xtfl 

A]^ Al- #£r<HH ^X\d\) 1-5 * til Sol] 1-3 z}-Z}-o) Efl^AE ^ 

#ff-§-°l -f^H Si^l ^A^^^nl^ (SEM, *m*lA> S.^ : S-5000)^ 

3. ^A>^ E|l7)AE ^7] Aj^g. 5|7H>J1 ZL ^Sfl- i 2, £ 2 * £ 311} 



<49> 2] 
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A : el-?] sflifi efl^liB #ff-t-°) 80% *1 
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<5i> #71 a 25] £4* J±^, ^ofl ^*H) i~5^ almofl IS) 2 * 

<52> £ 2 ^ £ 3-^ z|z| £ 1 aliU^ 2^ iS^iB 

^*fl I£^|7)AE ^7^ SEM A>^OlCf. 

$19X^ (5. 3 #2=). 

<53> 2. g^jj *m 

<54> (1) B^l *\]2i 

<56> (2) m 

<57> A o > 7l Bl- ^"^H, >S-7l ^Al<^l 1-5 ^ Ulill^ 1-3 zj-zj-fij 5)|7liH 

JL £± 7}il ^"71 S}if- ^4=.^o\) <£tf% (undercut) ^Mtt^I SEMA 

<58> [S 3] 
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a : -g-^^n <a^5J SUfe 

x: s}^ ^^ofl g c -|)g ^Aj-oi Aj §}7 )| q-B).^ ^o. 



<60> #71 S 3<HH 1- ^ 5ft^°l, ^*H1 1-52] ^-f 3*1 Al^>o) 5 -g- ^s^SE. 

#7l X 2^1 M-b]-^ wf^ ly-o] HfcQ 3}] eh s ^ofl eflxl^B ^ejx^ ^#o] tfl^ 

w] 3^-*>*i ^-i: ^ asm. 

<61> £ 4 ^ £ 5fe ^3 -a^H 1 3? 15] 4^*fl ^#^T A}-g-3r} 

^ #£°IH ^M)^* ^jifl- SEM o_jg. M-&)--a ^ojcf. ^A]ofl is] ^.Aj^- 

* ^-f ^^-*H1. olc^ <£<£x}uV (s. 4 tiling S Aj # ^. 

^l-g-tb 3**7 ^^^l ^*>7fl M-Ej-tft* (£ 5 #2:). 

<62> *g^ofl 3. 3-3- 

<63> a o V 7 | ^cfl ^ 7 >1- -§-sfl afl^ *1|3*H 2:^1"* °l-§-*H, *3E*I| ^> 

<64> [ S 4 ] 
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^7 r iJ-H- 


s§7h ; 


64MSD G 




*fl7H 


nj.^ (HSQ) 


Si 4 




Ol 6. 

Ha TIT 


Run-tf o|^.^a|- 
(KLA 


(Plug Missing) 


PTKProbe Test)/PCM(Process 
Control Monitoring Test) 




WFBM(Wafer Fail Bit Map) 
- M2C n U (Fail) 


5H<a(Fail) 


PKG Test 




256M DDR(BC) 






ej-zj (HSQ) 


O? 6- 

«/ a 


ElEf-§- ufo| E2j-o|H. o)^ 


6. 


Run^j- o|^-^a). 
(KLA °1-§-^a» 


oil- 


PTKProbe Test)/PCM(Process 
Control Monitoring Test) 


7|^ niH| -s-sj^i- gn-g- 



(64MSD G / JMI^) 

(1) 71 #^o]} Ti/TiN^ ^4 200A/800A (2) n^ol] ej^ 

Sfi(W)-g: 4000A^15. (3) ^Zf oj-g-^o} S F 6 7>^# oj-g.^ 

-i: <Hl^tiJj ^o_5. TiAi Aiz^yji, (4) ^ Aj-y.ofl Ti/Al-Cu/TiN^# 100A/8000A/400A 
^^-Jl, (4) n. ^-ofl ISefl^iE ^^*V t (5) #7] IE^^ae 3)] 

£^ ^4 ^-«}o]]^ nfl^ 5}o]^. BCI3/CI2 Ti^l <£^r3i>-5. 

O2/CF4/H 2 0 7}it ol-g-SH ^71^, ( 6 ) M. ^<£) ol-g-^o^ 

^ 400RPMAS ^Ms)* s^a!?)^ 30 °C £5.-1- 4M*r^1 30 ^7_V ^ 

3 t^M ^^5. 60^ ?i ^l^e] 2900RPMA5. 30^ ?i = e}-ol(Spin Dry)S £ 

C256M DDR(BC) /^l ^Ml^) 
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<70> 



(1) 71 Ti/TiN^ AA 200 A/100 A (2) ZL^ofl ^ 

4000A^]S ^, (3) zl tfJfofl Ti/Al-Cu/Ti/TiN zj-z* 100A/4000A/100 

A/750 A^?l]5. ^^>JI, (4) =L ^ofl i£^liE j!L ( (5 ) Aj- 7 ) 

3fl€-§- 4i3S ^ "11 € efel^r BCI3/CI2 ^^J-ji <S#3 

-2-5. O2/CF4/H 2 0 7}if ol-g-^>o^ Ile11^]AE ^ll^^Jl, (6) o]-§- 

*M *ti^ ^l^^lS 400RPM°-^ S^l^l^i 30 °C ^r.£» -fr*]^} 1 ^ 302: 

^ ^^«fl^ 3 t^M 60s# ^l^^Hl^ 2900RPM°-3. 30S ^ ^o}S, ^ 
sit}- ^4-1- 3. 4<^1 M-El-^ ^rf. 



<7i> [S 5] 



<72> 





%A ^ 




256M DDR(BC) 




w-^s &-g- 




*1M j 


^-¥- n^(Al ^ ^) 


«A a 


IMDdnter Metal Dielectric) 




! 128M DDR(BC) 
/*33 ^Ml^ 




^ ^ 






^wjf ^(Al ^) 


ol A 


Sr-T- IMDdnter Metal Dielectric) 




Run^h °|#^r 
(KLA 


#<>l °l# . 


PTKProbe Test)/PCM(Process 
Control Monitoring Test) 


>H|^«! c})h| -8-<i|*r at* 



<74> (256M DDR(BC)/ : g-^2 
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<75> (l) oV£*fl 7l^ofl Ti/TiN^ 200A/800A ^^*>i, (2) zz. ^ofl ^ 

i€(W)^r 4000A^*)lS ^, (3) 3^ °l-g-*M SF 6 7>i# o)-g-*}<*| 

^1*1^ ^ilS ^^ji, (4) n. Ti/Al-Cu/TiN^ 100A/8000A/400 

A ^*}:n., (4) zl #Jfofl i£e|x]AE sflEi-i- jb^ ( 5 ) >£ 7 ] sseflxl^H 

B])^ o. ^Al ^Z]" ^-ti]oflAi 5^-0]^ BCI3/CI2 £^ ^Z^Jl 

O2/CF4/H 2 0 7}^m °l-§-*H iS^liH ^ *fl7i*>JL, (6) <>l-g-*H 
"ti^ ^l^^lS 400RPMJ1S $Ms)^ s^Aj^Ai 30 °C -B-^1^a| 302^ x\ 

3sfl§ 3 t}A| ^^s. 60^# ^l^e) ^ 2900RPM-2.S. 30^# -Be}^ #2: 

<76> (128M DDRCBO/^^S ^Ml^) 

<77> (i) ti>c^ 7l^>o11 Ti/TiN^M- AA 200A/100A ^^xt, ( 2 ) zz. ^ofl 

i^l(W)^r 4000 A^S. (3) ^ofl Ti/Al-Cu/Ti/TiN ^ zj-zj- 100 A/4000 A 

/100A/750A^15L (4) ZL ^°\] I£efl^|iH afl^^- 3^ (5) iS 

efl^l^H A^zj- *VtiHH pflig- e^o]# BCI3/CI2 7}iS ^ ^z^}3L 

SLS. O2/CF4/H 2 0 7>i# Oj-g-^ l£E^li B nV.g. *fl7^}:H, (6) ^-rg o} M]^^ 

°l-g-*H D fl^ ^ ^^lS 400RPM.°3. n °1 s) 1- 30 "C ^£1- -fM*} 1 ^ 

30^: ^^sfl§ ^ i}a1 ^^3. 60^?1 ^l^^Sl * 2900RPM°_3 303L7V =efo] ^ ^ 

<78> A oM a 4 ^ 5. 5^1 Ai <£ ^ ol^ ti}<2}- ^-o] ( M. «V^o] ^ s$xy^ 
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1] 

^2fl^iH ( i ) $.AV 5-15 (ii) sj-A].^-^^ 1-5 t£^ 

0.0001-0.05 (iii) 3^ 0.1-5 #^%, (iv) ^2.^- = 0.0001-0.5 

% ^ (v) 5£^*Hr M^H^B ^flTl-g- A>-g-^>^ ^ 

2] 

*fl l *M SU^H, 

^7} l£2^1iB *fl7i-g- ( i ) 7-10 (ii) stetS?- 

*r4i 2-4 iE^r SL^ 0.0002-0.001 (iii) ^ 0.5-2 ^§=%, (iv) #5.^- 1-S 

0.01-0.05 ^ (v) #-§; i^Rr 3* fr>^ tihSL^l *)] 

3] 

*ll 1 &c>H, 

#7] ^afl *H ^Zj-g- M}^*\]<£ ^-g- ^HJilS 

4] 

*0 1 5^1, ^"71 

(a) «hE*ll 7l^rofl s^z}-^ Ai-a-ofl ££^71ae sfl^^. ^*>i=. ^-7)1; 
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(c) #71 ^-41-8: ( i ) 5-15 (ii) sfAV^-^i: 1~ 5 ^% ^ SL^ 

0.0001-0.05 f^%, (iii) ^ 0.1-5 (iv) ^S.^ l-5.eM = 0.0001-0.5 ^ 

(v) #^ 5Lf-*Hr 2.£31*1^H ^Tl-g- S##S ^l^^H ^Hf^Tr 

5] 

*ll 4 * 0 H1 &<>H, 

#71 ^Zj-^g- ^^1-5-, ^E^, uHH^l^, ^i^, 

^ ^ Ol^ -ofl^ ^o. J^Oj- yV5L^l ^lS^. 

5 %H1 £M^, 

#71 ^^w.^ TiN/Al/Ti^l 3§^tl ^ ^ ti>£^l 

7] 

4 %H1 9X^^, 

«l£^l i^>5l ^l^wj-^. 
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8] 

A oM srHzJ-f^ HSQ (Hydrogen Si lsesquioxane)*! f^AS. ^ «V£*ll ^>fi] 

9] 

A cM (b) #313 ^ ^ £ (c) #31 °11^ (ashing)^-S. ISefl^AE ^ 

10] 

*fl 4 %H1 &<>H, 

(193nm), KrF (248nm), F 2 (157nm), EUV (13nm), E-^J , X-*I S^r °l£r«j°l ?}-§- 
^ «h£*ll ^1^^. 

11] 

*fl 4 %H1 

iS^I^H ^<&^ 1- (hole) ^fl€ S^lr ^ (Line) AMM^i (Space) 
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12] 

^7] ISE^liB 4^1-8: <Hl*l u -3 (etchback) ^ SE^ CMP (Chemical Mechanical 
Polishing) ^Sfl ^£ ^;go_3. *m 4i*}<i| ^S« 0 V ^ . 

13] 

*H 4 oio^, 

^"71 ( c ) ^ Ef<g (Single Type) SL^r «fl*l (Batch Type) # 

14] 
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[5. 3] 



IS. 4] 



BEST AVAILABLE COPY 
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